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(57) ABSTRACT 

An energy absorber for a bumper assembly of a vehicle and a 
method for the manufacture thereof are described. The 
absorber includes a tubular body (1) aligned with the longi 
tudinal direction of the vehicle, with a first end (1a) for being 
joined to the body of the vehicle and a second end (1b) for 
being joined to a transversely arranged bumper cross-mem 
ber. The tubular body (1) is made of a single piece of bent 
sheet metal with two end edges (11,12) defining the first and 
second ends (1a, 1b) and two adjacent side edges (13, 14) 
joined together defining a longitudinal seam (2) extending 
between the first and second ends (1a, 1b). The method 
includes providing sheet metal provided with opposite side 
edges (13, 14) and bending it until the side edges (13, 14) are 
adjacent to form a tubular body (1) with first and second ends 
(1a, 1b) defined by the end edges (11, 12) and joining the 
adjacent side edges (13, 14) together defining a longitudinal 
seam (2). 

8 Claims, 5 Drawing Sheets 
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1. 

ENERGY ABSORBER FOR A BUMPER 
ASSEMBLY OF A VEHICLE AND METHOD 

FOR THE MANUFACTURE THEREOF 

CROSS-REFERENCE TO COPENDING PATENT 
APPLICATIONS 

This is a continuation-in-part of PCT/ES2007/000561 filed 
Nov. 2, 2007. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention generally relates to an energy 

absorber for a bumper assembly of a vehicle in the form of a 
one-piece tubular body obtained from bent and welded sheet 
metal and a method for the manufacture thereof. 

2. Discussion of Related Art 
Patent EP-1384536 describe an energy absorber compris 

ing a sheet metal semi-finished item that is bent and/or folded 
to obtain a multi-chamber profile. Before being transformed 
into said multi-chamber profile, said sheet metal semi-fin 
ished item is Subjected to transforming processes such as 
die-cutting and/or embossing/forming. Once the multi-cham 
ber profile is obtained, the ends of said profile are joined 
together to form said chambers by means of welding, riveting 
and/or adhesive bonding. In one embodiment, this sheet is 
bent to obtain a double chamber profile, joining its ends by 
means of welding, so there must be two welding beads in said 
joint. 

Energy absorbers of the type comprising two U-shaped 
parts facing one another with the branches overlapping and 
welded together, such as that described in U.S. Pat. No. 6,474, 
709, are known on the market. To manufacture these absorb 
ers it is therefore necessary to manufacture two different parts 
and join them by means of welding in their two facing over 
lapping areas, which involves a more complicated and more 
expensive manufacturing process than in the case of the 
present invention. 

Document EP-1762438 discloses a shock absorber for a 
motor vehicle comprising a tubular hollow body of metal 
which has a rectangular or square cross-section. The hollow 
body is open at both ends and is made from a flat metal blank 
obtained by stamping. The flat metal blank is formed to the 
polygonal hollow body by angle-bending at longitudinal 
edges running in the longitudinal direction thereof between 
each two adjacent side walls, and is closed in the longitudinal 
direction by a longitudinal welding seam. Longitudinal rein 
forcing ribs are provided in opposite side walls of the tubular 
hollow body which are formed in the metal blank during 
Stamping process. 
A drawback with the shock absorber of cited document 

EP-1762438 is that said longitudinal edges between adjacent 
side walls are straight and continuous, making thus difficult a 
controlled deformation of the tubular hollow body when sub 
jected to forces in the longitudinal direction. On the other 
hand, the technique of angle-bending a flat metal blank 
obtained by stamping prevents the possibility of providing the 
tubular hollow body with transverse corrugations extending 
into rounded edges connecting adjacent side walls. Further 
more, the technique of angle-bending a flat metal blank is not 
appropriate when using very high or ultra high strength steel 
for the metal blank. 

SUMMARY OF THE INVENTION 

The present invention aids in solving the aforementioned 
and other drawbacks by providing an energy absorber for a 
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2 
bumperassembly of a vehicle, of the type comprising a single 
piece of sheet metal bent and joined together at its ends Such 
that the two side edges are overlapping and joined together, 
defining a single longitudinal seam extending between its two 
ends, which fairly simplifies the manufacturing process and 
makes it more cost-effective, obtaining an energy absorber 
with similar features as the ones described above, but with a 
considerable reduction of the manufacturing costs. 
The invention is also characterized by a method for the 

manufacture of an energy absorber for a bumper assembly of 
a vehicle, which comprises the steps of: 

providing a piece of sheet metal provided with opposite 
end edges and opposite side edges; 

longitudinally bending said piece of sheet metal until said 
side edges are adjacent to form a tubular body with first and 
second ends defined by said end edges; and 

joining said adjacent side edges defining a longitudinal 
seam extending between said first and second ends. 

In a preferred embodiment, said method comprises the 
additional step of deep-drawing said piece of sheet metal 
before said step of bending, to form corrugations which 
define transverse grooves in one or more regions of the piece 
of sheet metal. Said step of deep-drawing furthermore com 
prises forming: 

a corrugated wall in a central region of the piece of sheet 
metal in which some of said transverse corrugations are 
formed; 
two first planar wall portions extending Substantially at 

right angles from opposite sides of said corrugated wall; 
two second planar wall portions extending Substantially at 

acute angles from said two first planar wall portions; and 
first and second corrugated wall portions in which some of 

said transverse corrugations are formed, extending Substan 
tially at a right angle from said second planar wall portions 
and ending in the side edges, 

the corrugated wall and said first and second corrugated 
wall and planar wall portions being connected by rounded 
edges. 

In turn, said step of bending comprises two stages: 
bending the second planar wall portions until placing them 

at right angles with respect to the first planar wall portions; 
and 

bending the second planar wall portions until aligning 
them with the first planar wall portions to form two opposite 
planar walls, 
whereby the first and second corrugated wall portions are 

aligned or parallel forming a corrugated wall and the side 
edges are adjacent. 
The method of the present invention furthermore com 

prises an additional step of die-cutting at least one hole in at 
least one of the second planar wall portions after the first stage 
and before the second stage of the step of bending. 

Finally, in said method the adjacent side edges are over 
lapping and the step of joining them comprises forming a 
longitudinal seam by welding arranged along one of the two 
opposite corrugated walls, extending between said first and 
second ends of said tubular body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The previous and other features and advantages will be 
more fully understood from the following detailed descrip 
tion of several embodiments with reference to the attached 
drawings, in which: 

FIGS. 1A and 1B are elevational and plan views, respec 
tively, of the sheet metal once it is deep drawn; 
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FIGS. 2A and 2B are elevational and plan views, respec 
tively, of the sheet metal once it is deep drawn and after its first 
stage of bending: 

FIG.3 is a plan view of the deep drawn sheet metal, bent in 
a first stage and die-cut; 

FIG. 4A is an elevational view seen from an end of the 
absorber once the second stage of bending has been per 
formed; 

FIG. 4B is a plan view of the absorber after the second stage 
of bending, seen from the upper part of FIG. 4A as it is shown 
in the drawing; and 

FIG. 5 is a perspective view of the absorber once the 
manufacturing process has ended. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

FIGS. 1A to 4B show the different steps to which sheet 
metal is subjected until forming the energy absorber of the 
present invention. 

Thus, FIGS. 1A and 1B show a sheet metal in which 
corrugations 6 have been formed by means of a deep drawing 
process, which corrugations 6 define transverse grooves 
arranged transverse to the longitudinal direction of the 
vehicle. These grooves are made in the part for the purpose of 
regulating the strength thereof. 

FIGS. 2A and 2B likewise show said deep drawn sheet 
metal after the first stage of bending, in which second planar 
wall portions 4b are bent until placing them at right angles 
with respect to first planar wall portions 4a. 

In turn, FIG.3 shows the same sheet metal of FIG. 2A, but 
in which four holes have been made in each of its two planar 
walls by means of a die-cutting process. These holes are made 
in the part for the same purpose as the grooves, i.e., to adjust 
the strength of the part to pre-established values, reducing the 
strength thereof by increasing the number of holes made 
therein. 

FIGS. 4A and 4B show the energy absorber after the sec 
ond stage of bending. In said FIGS. 4A and 4B, it can be seen 
that the energy absorber has a Substantially quadrangular 
section with rounded edges 7 and defines four walls opposite 
one another in twos, in which two of said opposite walls are 
substantially planar walls 4 and the other two opposite walls 
are corrugated walls 3 in which said transverse corrugations 6 
made in the stage of deep drawing are arranged. 

Finally, FIG. 5 shows a perspective view of the fully 
formed energy absorber. This energy absorber comprises a 
tubular body 1 which, in a preferred embodiment, is substan 
tially aligned with the longitudinal direction of the vehicle. 
Said tubular body 1 has a first end 1a for being joined to the 
body of the vehicle and a second end 1b for being joined to a 
bumper cross-member arranged transverse to said longitudi 
nal direction of the vehicle. In said FIG. 5, it can be seen that 
said tubular body 1 is formed by a single piece of bent sheet 
metal, which has two end edges 11, 12 defining first and 
second ends 1a, 1b and two adjacent side edges 13, 14 joined 
together defining a longitudinal seam 2 extending between 
said first and second ends 1a, 1b, along one of the two corru 
gated walls 3 including the transverse corrugations 6. 

In one embodiment said two adjacent side edges 13, 14 are 
overlapping and joined together by a single welding bead. 
The tubular body 1 has a Substantially quadrangular sec 

tion with four walls opposite one another in twos. Two of said 
opposite walls are substantially planar walls 4 and the other 
two opposite walls are corrugated walls 3 in which transverse 
corrugations 6 defining transverse grooves arranged trans 
verse to the longitudinal direction of the vehicle are formed. 
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4 
As shown in FIG. 5, said corrugated walls 3 are connected 
with said planar walls 4 by rounded edges 7, and said trans 
verse corrugations 6 extend into said rounded edges 7 con 
necting the corrugated walls 3 and the planar walls 4. 
A person skilled in the art will be able to make modifica 

tions and variations from the embodiments shown and 
described without departing from the scope of the present 
invention as it is defined in the attached claims. 
What is claimed is: 
1. A method for the manufacture of an energy absorber for 

a bumper assembly of a vehicle, comprising the steps of: 
providing a piece of sheet metal provided with opposite 

end edges and opposite side edges; 
deep drawing said piece of sheet metal to form transverse 

corrugations defining transverse grooves in one or more 
regions of the piece of sheet metal; 

longitudinally bending said piece of sheet metal until said 
side edges are adjacent to form a tubular body with first 
and second ends defined by said end edges; and 

joining said adjacent side edges defining a longitudinal 
seam extending between said first and second ends, 

characterized in that said step of deep-drawing further 
comprises the additional step of forming: 
a corrugated wall in a central region of the piece of sheet 

metal in which some of said transverse corrugations 
are formed; 

two first planar wall portions extending Substantially at 
right angles from opposite sides of said corrugated 
wall; 

two second planar wall portions extending Substantially 
at acute angles from said two first planar wall por 
tions: 

first and second corrugated wall portions in which some 
of said transverse corrugations are formed, extending 
Substantially at right angles from said second planar 
wall portions and ending in the side edges; and 

rounded edges connecting said corrugated wall with said 
first planar wall portions and also connecting said 
second planar wall portions with said first and second 
corrugated wall portions, with the transverse corruga 
tions extending into said rounded edges. 

2. The method according to claim 1, wherein said step of 
bending comprises bending the second planar wall portions 
until aligning them with the first planar wall portions to form 
two opposite planar walls, whereby the first and second cor 
rugated wall portions are mutually aligned and the side edges 
are adjacent. 

3. The method according to claim 1, wherein said step of 
bending comprises bending the second planar wall portions 
until aligning them with the first planar wall portions to form 
two opposite planar walls, whereby the first and second cor 
rugated wall portions are mutually parallel and the side edges 
are adjacent. 

4. The method according to claim 1, further comprising an 
additional step of die-cutting at least one hole in at least one 
of the second planar wall portions after the first stage of the 
step of bending and before the second stage of the step of 
bending. 

5. The method according to claim 1, wherein the adjacent 
side edges are overlapping and the step of joining them 
together comprises forming a longitudinal seam by welding 
arranged along one of the two opposite corrugated walls and 
extending between said first and second ends of said tubular 
body. 

6. The method according to claim 1, wherein the adjacent 
side edges are overlapping and the step of joining them 
together comprises forming a longitudinal seam by welding 
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arranged along one of the two opposite corrugated walls and 
extending between said first and second ends of said tubular 
body. 

7. The method according to claim 1, characterized in that 
said step of bending comprises bending the second planar 
wall portions until aligning them with the first planar wall 
portions to form two opposite planar walls, whereby the first 
and second corrugated wall portions are mutually parallel and 
the side edges are adjacent. 

8. The method according to claim 1, characterized in that 
said step of bending comprises two stages, wherein the first 

6 
stage comprises bending the second planar wall portions until 
placing them at right angles with respect to the first planar 
wall portions, and the second stage comprises bending the 
second planar wall portions until aligning them with the first 
planar wall portions to form two opposite planar walls, 
whereby the first and second corrugated wall portions are 
mutually parallel forming a corrugated wall and the side 
edges are adjacent. 


